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nTHS^tlT^Sc ^LT, jMft55-l 82M;b7 
* 1 9©[Hlfe$ft 1 9 a(D-M (2£ 1 3 tffitt 

fe-oTff46fe@«^tlTV5 0 C©R#, Z&m^l 5© 

ymtmrnmi 9 aotK^it, s^t-stL-tv*,, 50 



«rM¥ 1 0-1 3 2 9 3 4 
4 

— SJ£l 4tct±, SJfe3t«rSS^lC^-ra7* 

fc. /WX*—* 1 9 ©SEMI 9 a©ffiS{|iJ (SSl 
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©EWfttt, $--71 2£iij®LT§ftUyX2 21CM 

2 2 TNtytt*nfcS»3ttt, 3#5'7-2 3T?5*h*ft 

T»t*?2 4ic#^nso fLt> (a 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a optical radar for vehicle 
with easier assembling operation and sufficient function for 
measuring distance but free from constraints of design for on- 
vehicle device. 

SOLUTION: A luminous element 15 is arranged at one end of a 
hollow shaft 31 of a pulse motor 19. A mirror assembly 30 which is 
integrally formed of a light sending mirror 30a and a light receiving 
mirror 30b is attached at the other end of the hollow shaft 31. 
Furthermore, a photodetector 24 is located at the condensing 
position of the reflecting mirror 30b. Light sending beams emitted 
from the luminous element 1 5 is carried to the light sending mirror 
30a via a light sending lens 16 and the hollow of the hollow shaft 
31 and is finally led out of a case 12. The light sending beams 
reflected at an object are reflected and light-gathered by the light 
receiving mirror 30b and then received by the photodetector 24. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The source of luminescence which carries out outgoing radiation of the light transmission beam, 
and the photo detector which receives the reflected light of said light transmission beam reflected by the 
object, The light transmission mirror which reflects said light transmission beam and irradiates said object 
and the light-receiving mirror which reflect the reflected light of said light transmission beam from said 
object and said photo detector is made to condense, In the optical radar equipment for cars which has the 
actuator which it synchronizes [ actuator ] and carries out the rotation drive of said light transmission 
mirror and said light-receiving mirror, and detects the distance from the light transmission signal of said 
source of luminescence, and the light-receiving signal of said photo detector to said object Said source of 
luminescence is arranged at the end side side of the rotation driving shaft of said actuator. Optical radar 
equipment for cars characterized by arranging said photo detector at the other end side side of the 
rotation driving shaft of said actuator, and arranging said light transmission mirror and said light-receiving 
mirror at the same end-face side of the rotation driving shaft of said actuator. 

[Claim 2] Optical radar equipment for cars according to claim 1 characterized by making it lead the light 
transmission beam by which the light transmission mirror and the light-receiving mirror have been arranged 
at the other end side side of the rotation driving shaft of an actuator, and the rotation driving shaft of said 
actuator consisted of cylinder-like hollow shafts, and outgoing radiation was carried out from the source of 
luminescence to said light transmission mirror through the centrum of said hollow shaft. 
[Claim 3] Optical radar equipment for cars according to claim 2 characterized by a transparent material 
being arranged in the centrum of a hollow shaft, and the end face being formed in a convex, adjusting the 
light transmission beam by which outgoing radiation was carried out from the source of luminescence to a 
predetermined angle of divergence through said transparent material, and making it lead to a light 
transmission mirror. 

[Claim 4] Optical radar equipment for cars according to claim 1 characterized by a light transmission mirror 
and a light-receiving mirror being arranged at the end side side of the rotation driving shaft of an actuator, 
and the rotation driving shaft of said actuator consisting of cylinder-like hollow shafts, and a transparent 
material being arranged in the centrum of said hollow shaft, and making it lead the reflected light of the 
light transmission beam from an object to a photo detector through said transparent material. 
[Claim 5] The source of luminescence which carries out outgoing radiation of the light transmission beam, 
and the photo detector which receives the reflected light of said light transmission beam reflected by the 
object, The light transmission mirror which reflects said light transmission beam and irradiates said object 
and the light-receiving mirror which reflect the reflected light of said light transmission beam from said 
object, and said photo detector is made to condense, The hollow shaft of the shape of a cylinder which it 
synchronizes [ shape ] and carries out the rotation drive of said light transmission mirror and said light- 
receiving mirror, In the optical radar equipment for cars which has an actuator and the power means of 
communication which transmits the running torque of said actuator to said hollow shaft, and detects the 
distance from the light transmission signal of said source of luminescence, and the light-receiving signal of 
said photo detector to said object Optical radar equipment for cars characterized by arranging said source 
of luminescence at the end side side of said hollow shaft, and arranging said photo detector at the other 
end side side of said hollow shaft, and arranging said light transmission mirror and said light-receiving 
mirror at the same end-face side of said hollow shaft. 

[Claim 6] Optical radar equipment for cars according to claim 5 characterized by making it lead the light 
transmission beam to which the light transmission mirror and the light-receiving mirror have been arranged 
at the other end side side of a hollow shaft, and outgoing radiation was carried out from the source of 
luminescence to said light transmission mirror through the centrum of said hollow shaft. 
[Claim 7] Optical radar equipment for cars according to claim 6 characterized by a transparent material 
being arranged in the centrum of a hollow shaft, and the end face being formed in a convex, acljusting the 
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light transmission beam by which outgoing radiation was carried out from the source of luminescence to a 
predetermined angle of divergence through said transparent material, and making it lead to a light 
transmission mirror. 

[Claim 8] Optical radar equipment for cars according to claim 5 characterized by a light transmission mirror 
and a light-receiving mirror being arranged at the end side side of a hollow shaft, and a transparent 
material being arranged in the centrum of said hollow shaft, and making it lead the reflected light of the 
light transmission beam from an object to a photo detector through said transparent material. 
[Claim 9] Optical radar equipment for cars according to claim 2 or 6 characterized by making it make in 
agreement the axial center of the optical axis and said hollow shaft of the light transmission beam by which 
prepare the engagement section in the configuration member of the source of luminescence, and prepare 
an engaged portion in the attachment component of a hollow shaft, said engagement section is made to 
engage with said engaged portion, and outgoing radiation is carried out from said source of luminescence. 
[Claim 10] Optical radar equipment for cars according to claim 1 to 9 characterized by the light 
transmission mirror and the light-receiving mirror being fabricated by one. 

[Claim 1 1] The shield which the pars intermedia of a light transmission mirror and a light-receiving mirror 
fits in loosely, and is divided to a light transmission mirror and light-receiving mirror side in this pars 
intermedia is formed. And optical radar equipment for cars according to claim 10 characterized by 
preparing the flange which overlaps this shield in the thickness direction of said shield by the 
circumference of said pars intermedia in said pars intermedia, and preventing the leakage of the light from 
said light transmission mirror side to said light-receiving mirror side by said shield and said flange. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention irradiates beam light from the source of luminescence, and relates to 
the optical radar equipment for cars which is made to scan the beam light from the source of 
luminescence, and detects an object in the large range especially about the optical radar equipment for 
cars which receives the reflected light from an object and detects the distance to this object. 
[0002] 

[Description of the Prior Art] Drawing 5 is the sectional view showing the conventional optical radar 
equipment for cars indicated by JP,3-1 75390,A. In drawing, it holds in each tooth space to which a laser 
diode 1, the photodiode 2, the optical isolator 3, the concave mirror 4, and the pulse motor 5 were divided 
by the diaphragms 8, 9, and 10 within a case 7, respectively. And a concave mirror 4 is arranged so that 
the location where the laser diode 1 has been arranged may be made into a focal location, the revolving 
shaft of a pulse motor 5 is equipped with it, and it can rotate now the optical axis of a laser diode 1 as a 
medial axis. Moreover, between a laser diode 1 and a concave mirror 4, an optical isolator 3 is aslant 
arranged with a predetermined include angle to the optical axis of a laser diode 1, makes the beam light 
from a laser diode 1 penetrate, and is led to a concave mirror 4, and reflects the reflected light from a 
concave mirror 4, and leads it to a photodiode 2. Furthermore, it is prepared in the case 7 so that the glass 
plate 6 for protection against dust may surround this concave mirror 4 by the rotation circumferencial 
direction of a concave mirror 4. In addition, the through tube which passes beam light is prepared in each 
diaphragms 8, 9, and 10 so that detection actuation of an object can be carried out. 

[0003] Below, actuation of the above-mentioned conventional optical radar equipment for cars is explained. 
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The light transmission beam by which outgoing radiation was carried out from the laser diode 1 penetrates 
an optical isolator 3, and is led to a concave mirror 4. And it is reflected with the concave mirror 4 which is 
rotating by the pulse motor 5, and the light transmission beam led to the concave mirror 4 serves as an 
almost parallel beam light penetrates the glass plate 6 for protection against dust and is irradiated out of a 
case 7. If the light transmission beam irradiated out of this case 7 is scanned by the rotation 
circumferencial direction of a concave mirror 4 and has an object it will be reflected with this object. And 
the reflected light of the light transmission beam reflected with the object penetrates the glass plate 6 for 
protection against dust, and results in a concave mirror 4, and reflective condensing is carried out in the 
direction of a laser diode 1 with a concave mirror 4. It is reflected with an optical isolator 3 and the 
reflected light by which reflective condensing was carried out with this concave mirror 4 is led to a 
photodiode 2. And based on the flashing caution signal of a laser diode 1, and the light-receiving signal of a 
photodiode 2, the distance to an object calculates with a data-processing means (not shown). Furthermore, 
the direction of an object is detected from the relation between the excitation phase of the pulse motor 5 
when a photodiode 2 receives the reflected light from an object and a criteria location. 
[0004] Drawing 6 is the sectional view showing other examples of the conventional optical radar equipment 
for cars. In drawing, covering 11 is equipped with the case 12 which consists of light transmission material, 
such as polycarbonate resin and acrylic resin, so that the interior may be isolated from the exterior. And it 
is arranged in the case 12 so that a holder 20 may divide the inside of a case 12 up and down. The pulse 
motor 19 as an actuator is constituted so that the revolving-shaft 19a may be extended on both sides, and 
it is attached in the holder 20 so that the both ends of this revolving-shaft 19a may extend to the vertical 
space where it was divided within the case 12. Moreover, the substrates 13 and 14 with which the 
electronic circuitry was incorporated are arranged in the case 1 2 on both sides of the pulse motor 19. The 
light emitting devices 15, such as a laser diode, are mounted in this substrate 13. Furthermore, the light 
transmission lens 16 which adjusts the light transmission beam by which outgoing radiation was carried out 
to a predetermined angle of divergence is held and mounted in the holder 17 from the light emitting device 
15. And the light transmission mirror 18 has fixed aslant with the predetermined include angle to the axial 
center of this revolving-shaft 19a to the end side (side which faces a substrate 13) of revolving-shaft 19a 
of a pulse motor 19. At this time, the optical axis of a light emitting device 15 and the axial center of 
revolving-shaft 1 9a are mutually in agreement. On the other hand, the photo detectors 24, such as a 
photodiode which changes light-receiving light into an electrical signal, are mounted in the substrate 14. 
Moreover, attachment immobilization of the holder 21 is carried out at the other end side (side which faces 
a substrate 14) of revolving-shaft 19a of a pulse motor 19. The light-receiving lens 22 which condenses 
the reflected light from an object to a photo detector 24 is attached in this holder 21, and the light- 
receiving mirror 23 which changes the sense of the reflected light from the light-receiving lens 22 further, 
and is led to a photo detector 24 is attached in it. In addition, 25 in drawing shows the car front face where 
it was equipped with the optical radar equipment for cars constituted in this way. 

[0005] Below, actuation of the above-mentioned conventional optical radar equipment for cars is explained. 
While the radar installation for cars is operating, a pulse motor 19 drives, and the light transmission mirror 
18 and the light-receiving lens 22 are synchronizing and rotating. The light transmission beam by which 
outgoing radiation was carried out from the light emitting device 15 is adjusted to a predetermined angle of 
divergence by the light transmission lens 16, and is led to the light transmission mirror 18. And it is 
reflected by the light transmission mirror 18 currently rotated by the pulse motor 19, and the light 
transmission beam led to the light transmission mirror 18 is irradiated out of a case 12. If the light 
transmission beam irradiated out of this case 12 is scanned by the rotation circumferencial direction of the 
light transmission mirror 18 and has an object it will be reflected with this object. And the reflected light of 
the light transmission beam reflected with the object penetrates a case 12, results in the light-receiving 
lens 22, and is condensed with the light-receiving lens 22. And it is reflected by the light-receiving mirror 
23, and the reflected light condensed with the light-receiving lens 22 is led to a photo detector 24. And 
based on the flashing caution signal of a light emitting device 15, and the light-receiving signal of a photo 
detector 24, the distance to an object calculates with a data-processing means (not shown). Furthermore, 
the direction of an object is detected from the relation between the excitation phase of the pulse motor 19 
when a photo detector 24 receives the reflected light from an object, and a criteria location. It is necessary 
to make it the beam light of transmission-and-reception light not interfere with a car, and at this time, the 
radar installation for cars jumps out of the car front face 25, and the car is equipped with it. 
[0006] 

[Problem(s) to be Solved by the Invention] As mentioned above, while the reflected light of the light 
transmission beam by which outgoing radiation was carried out from the laser diode 1, and the light 
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transmission beam from an object is penetrated or reflected with the same optical isolator 3, a concave 
mirror 4, and the glass plate 6 for protection against dust, the conventional optical radar equipment for 
cars shown in drawing 5 is irradiated outside, or is received by the photodiode 2. It sets in the process in 
which this light transmission beam is irradiated outside, and, as for a light transmission beam, those poles 
part are reflected or scattered about with an optical isolator 3, a concave mirror 4, and the glass plate 6 
for protection against dust. And few of this light transmission beam reflected or scattered about with the 

Optical isolator 3, the concave mirror 4, and the glass plate 6 for protection against dust will also b© 

received by the photodiode 2 with the reflected light from an object. A big ratio will be occupied to the 
reflected light from an object, the S/N ratio fell sharply, and few of this light transmission beam had the 
technical problem that sufficient range measurement engine performance was no longer obtained. On the 
other hand, as mentioned above, the conventional optical radar equipment for cars shown in drawing 6 has 
arranged the light transmission optical system which is from a light emitting device 15, the light 
transmission lens 16, and the light transmission mirror 18 on the end side of a pulse motor 19, and has 
taken the structure which arranges the light-receiving optical system which is from the light-receiving lens 
22, the light-receiving mirror 23, and a photo detector 24 on an other end side. Then, in the case 1 2, since 
it was necessary to make it the beam light of transmission-and-reception light not interfere with a car 
when the light transmission field of a light transmission beam and the light-receiving field of the reflected 
light are located in the direction of an axial center of revolving-shaft 19a of a pulse motor 19 on both sides 
of a pulse motor 19 and equipment is carried in a car, the amount of elutriation of the equipment from the 
car front face 25 became large, and the technical problem that there was a design top problem occurred. 
Moreover, since the light transmission mirror 18 and the light-receiving mirror 23 are separately included in 
each edge of revolving-shaft 19a of a pulse motor 19 It is difficult to incorporate the light transmission 
mirror 18 and the light-receiving mirror 23 so that the direction of light transmission of a light transmission 
beam and the light-receiving direction of the reflected light may be made in agreement with a sufficient 
precision. It is difficult to make in agreement the optical axis of the light transmission beam by the 
configuration member of the source of luminescence which consists of a holder 17 which furthermore holds 
a light emitting device 15 and the light transmission lens 16, and the axial center of revolving-shaft 19a 
which drives the light transmission mirror 18. While the process tolerance of components became highly 
precise, the technical problem that assembly nature will fall also occurred. In addition, if the direction of 
light transmission of a light transmission beam and the light-receiving direction of the reflected light shift 
greatly, when light-receiving of the reflected light becomes impossible and the optical axis of a light 
transmission beam and the axial center of revolving-shaft 1 9a are not in agreement, in case a light 
transmission beam is scanned by the rotation circumferencial direction, it will be scanned displacing to the 
shaft orientations of revolving-shaft 19a, and sufficient range measurement engine performance is no 
longer obtained. 

[0007] It was made in order to solve the above technical problems, and improvement in assembly nature is 
achieved, and this invention aims at obtaining the optical radar equipment for cars with which the 
constraint on the design at the time of mount is canceled, and sufficient range measurement engine 
performance is obtained. 
[0008] 

[Means for Solving the Problem] The optical radar equipment for cars concerning this 1st invention The 
source of luminescence which carries out outgoing radiation of the light transmission beam, and the photo 
detector which receives the reflected light of the light transmission beam reflected by the object, The light 
transmission mirror which reflects a light transmission beam and irradiates an object, and the light- 
receiving mirror which reflect the reflected light of the light transmission beam from an object, and a photo 
detector is made to condense, In the optical radar equipment for cars which has the actuator which it 
synchronizes [ actuator ] and carries out the rotation drive of a light transmission mirror and the light- 
receiving mirror, and detects the distance from the light transmission signal of the source of luminescence, 
and the light-receiving signal of a photo detector to an object The source of luminescence is arranged at 
the end side side of the rotation driving shaft of an actuator, and a photo detector is arranged at the other 
end side side of the rotation driving shaft of an actuator, and the light transmission mirror and the light- 
receiving mirror are arranged at the same end-face side of the rotation driving shaft of an actuator. 
[0009] Moreover, a light transmission mirror and a light-receiving mirror are arranged at the other end side 
side of the rotation driving shaft of an actuator, and the rotation driving shaft of an actuator consists of 
cylinder-like hollow shafts, and it is made for the optical radar equipment for cars concerning this 2nd 
invention to lead the light transmission beam by which outgoing radiation was carried out from the source 
of luminescence to a light transmission mirror through the centrum of a hollow shaft in the 1st above- 
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mentioned invention. 

[0010] Moreover, a transparent material is arranged in the centrum of a hollow shaft, and the optical radar 
equipment for cars concerning this 3rd invention adjusts the light transmission beam by which that end 
face was formed in the convex and outgoing radiation was carried out from the source of luminescence to 
a predetermined angle of divergence through a transparent material, and it is made to lead it to a light 
transmission mirror in the 2nd above-mentioned invention. 

[OOI 1] Moreover, a UghX transmission mirror and a ligrrt-rooorving mirror arc arranged at the end ©id© ©id© 

of the rotation driving shaft of an actuator, and the rotation driving shaft of an actuator consists of 
cylinder-like hollow shafts, and a transparent material is arranged in the centrum of a hollow shaft, and it is 
made for the optical radar equipment for cars concerning this 4th invention to lead the reflected light of 
the light transmission beam from an object to a photo detector through a transparent material in the 1st 
above-mentioned invention. 

[0012] Moreover, the optical radar equipment for cars concerning this 5th invention The source of 
luminescence which carries out outgoing radiation of the light transmission beam, and the photo detector 
which receives the reflected light of the light transmission beam reflected by the object The light 
transmission mirror which reflects a light transmission beam and irradiates an object and the light- 
receiving mirror which reflect the reflected light of the light transmission beam from an object and a photo 
detector is made to condense, The hollow shaft of the shape of a cylinder which it synchronizes [ shape ] 
and carries out the rotation drive of a light transmission mirror and the light-receiving mirror, In the optical 
radar equipment for cars which has an actuator and the power means of communication which transmits 
the running torque of an actuator to a hollow shaft, and detects the distance from the light transmission 
signal of the source of luminescence, and the light-receiving signal of a photo detector to an object The 
source of luminescence is arranged at the end side side of a hollow shaft, and a photo detector is arranged 
at the other end side side of a hollow shaft, and the light transmission mirror and the light-receiving mirror 
are arranged at the same end-face side of a hollow shaft. 

[0013] Moreover, a light transmission mirror and a light-receiving mirror are arranged at the other end side 
side of a hollow shaft, and it is made for the optical radar equipment for cars concerning this 6th invention 
to lead the light transmission beam by which outgoing radiation was carried out from the source of 
luminescence to a light transmission mirror through the centrum of a hollow shaft in the 5th above- 
mentioned invention. 

[0014] Moreover, a transparent material is arranged in the centrum of a hollow shaft, and the optical radar 
equipment for cars concerning this 7th invention adjusts the light transmission beam by which that end 
face was formed in the convex and outgoing radiation was carried out from the source of luminescence to 
a predetermined angle of divergence through a transparent material, and it is made to lead it to a light 
transmission mirror in the 6th above-mentioned invention. 

[0015] Moreover, a light transmission mirror and a light-receiving mirror are arranged at the end side side 
of a hollow shaft, and a transparent material is arranged in the centrum of a hollow shaft, and it is made for 
the optical radar equipment for cars concerning this 8th invention to lead the reflected light of the light 
transmission beam from an object to a photo detector through a transparent material in the 5th above- 
mentioned invention. 

[0016] Moreover, the optical radar equipment for cars concerning this 9th invention prepares the 
engagement section in the configuration member of the source of luminescence, and prepares an engaged 
portion in the attachment component of a hollow shaft, makes the engagement section engage with an 
engaged portion, and it is made to make in agreement the axial center of the optical axis and hollow shaft 
of a light transmission beam by which outgoing radiation is carried out from the source of luminescence in 
the 2nd or 6th above-mentioned invention. 

[0017] Moreover, in invention of the above 1st thru/or the 9th invention either, as for the optical radar 
equipment for cars concerning this 10th invention, the light transmission mirror and the light-receiving 
mirror are fabricated by one. 

[0018] Moreover, the optical radar equipment for cars concerning this 1 1th invention The shield which the 
pars intermedia of a light transmission mirror and a light-receiving mirror fits in loosely, and is divided to a 
light transmission mirror and light-receiving mirror side in the 10th invention of the above in this pars 
intermedia is formed. And the flange which overlaps this shield in the thickness direction of a shield by the 
circumference of pars intermedia is prepared in pars intermedia, and the leakage of the light from a light 
transmission mirror side to a light-receiving mirror side is prevented by the shield and the flange. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained about 
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drawing. 

Gestalt 1. drawing 1 of operation is the sectional view showing the optical radar equipment for cars 
concerning the gestalt 1 of implementation of this invention, gives the same sign to the same as that of the 
conventional optical radar equipment for cars shown in drawing 6 in drawing, or a considerable part, and 
omits that explanation. In drawing, a holder 17 is fabricated in the shape of a closed-end cylinder, the up 
periphery section constitutes fitting section 17a as the engagement section, and through tube 17b which 

positions a light emitting device 1 5 on outer-diameter criteria ot the para baoilari© ©ooio eceipitalis i© 

prepared. As this holder 17 inserts the light emitting device 15 mounted in the substrate 13 into through 
tube 17b f it is attached in a substrate 13. And the light transmission lens 16 is held in the holder 17 at bore 
criteria. Here, the source of luminescence consists of a light emitting device 15, a light transmission lens 
16, and a holder 17, and its optical axis of a light emitting device 15 corresponds the core of the light 
transmission lens 16 with the medial axis of a passage and fitting section 17a. Moreover, housing 33 and 
covering 34 as an attachment component are equipped with the hollow shaft 31 as a rotation driving shaft 
which has centrum 31a free [ rotation ] through bearing 32, a permanent magnet 37 fixes on the periphery 
of a hollow shaft 31, the stator 36 which constitutes the magnetic pole of a coil 35 and a coil 35 further is 
arranged in the surroundings of a permanent magnet 37, and the pulse motor 19 as an actuator is 
constituted. Tubed fitting section 34a as an engaged portion by which fitting is carried out to fitting section 
17a of a holder 17 is concentrically formed in this covering 34 with the hollow shaft 31. 
[0020] Moreover, light transmission mirror 30a by which the mirror assembly 30 reflects a light 
transmission beam in the predetermined direction. Light-receiving mirror 30b which carries out reflective 
condensing of the reflected light of the light transmission beam from an object at a photo detector 24, It 
consists of 30d of flanges installed in the pars intermedia of light transmission mirror 30a and light- 
receiving mirror 30b in the direction of a path over the perimeter of drum section 30c at the light-receiving 
mirror 30b side of drum section 30c of the circular cross section established in these and one, and this 
drum section 30c. Moreover, fitting hole 30e by which fitting is carried out is prepared at the tip of the 
hollow shaft 31 which projects from housing 33 at light transmission mirror 30a. In addition, after this mirror 
assembly 30 fabricates for example, resin material in a desired configuration, it gives reflective coating, 
such as aluminum coating, to a predetermined part, and constitutes light transmission mirror 30a and light- 
receiving mirror 30b. Here, light transmission mirror 30a is formed in the plane mirror which has the include 
angle of 45 degrees to the axial center of a hollow shaft 31, and light-receiving mirror 30b is formed in the 
concave mirror. Furthermore, the base 20 and the shield 38 of each other are arranged in parallel in a case 
12, and the inside of a case 12 is divided by 3rd space 12c which holds the 2nd space 12b and light- 
receiving mirror 30b which hold the 1st space 12a which holds a pulse motor 19, and light transmission 
mirror 30a. 

[0021] Here, the mirror assembly 30 is arranged so that drum section 30c may fit loosely into through tube 
38a of a shield 38, and light transmission mirror 30a may be located in 2nd space 12b and light-receiving 
mirror 30b may be located in 3rd space 1 2c. And 30d of flanges overlaps the shield 38 mutually in the 
direction of an axial center of a hollow shaft 31 in the periphery section of drum section 30c. Furthermore, 
in 3rd space 12c, the photo detector 24 mounted in the substrate 14 is arranged by the focal location of 
light-receiving mirror 30c. Moreover, the pulse motor 19 was pressed fit in the through tube of the base 20 
in housing 33, and it has fixed at the base 20 so that a hollow shaft 31 may project in 2nd space 12b. And 
fitting hole 30e of the mirror assembly 30 was pressed fit at the tip of the hollow shaft 31 which projects in 
2nd space 12b, and the mirror assembly 30 was positioned by the hollow shaft 31, and has fixed to it. 
Furthermore, fitting section 34a prepared in covering 34 is inserted in fitting section 1 7a of a holder 1 7, and 
positioning with a hollow shaft 31 and the light emitting device 15 mounted in the substrate 13 is 
performed. 

[0022] Thus, the axial center of the optical axis and hollow shaft 31 of a light emitting device 15 is in 
agreement, a photo detector 24 is arranged on the production of the optical axis of a light emitting device 
15, light transmission mirror 30a and light-receiving mirror 30b synchronize with the hollow shaft 31 of a 
pulse motor 19, and the rotation drive of the constituted optical radar equipment for cars is carried out. 
And the car is equipped with this optical radar equipment for cars so that the 2nd and 3rd space 12b and 
1 2c may jump out of the car front face 25. 

[0023] Below, actuation of the gestalt 1 of this operation is explained. While the radar installation for cars 
is operating, a pulse motor 19 drives and a hollow shaft 31 rotates. And the mirror assembly 30 which has 
fixed to the hollow shaft 31 rotates. That is, light transmission mirror 30a and light-receiving mirror 30b 
synchronize, and the axial center of a hollow shaft 31 is rotated as the center of rotation. The light 
transmission beam by which outgoing radiation was carried out from the light emitting device 15 is adjusted 
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to a predetermined angle of divergence by the light transmission lens 16, and is led to light transmission 
mirror 30a through centrum 31a of a hollow shaft 31. And it is reflected by light transmission mirror 30a, 
and the light transmission beam led to light transmission mirror 30a is irradiated out of a case 12. If the 
light transmission beam irradiated out of this case 12 is scanned by the rotation circumferencial direction 
of light transmission mirror 30a and has an object, it will be reflected with this object. And a case 12 is 
penetrated, it results in light-receiving mirror 30b in 3rd space 12c, reflective condensing is carried out by 

light-receiving mirror 30t>, and the reflected light of the light transmission beam reflected with the object is 

led to a photo detector 24. And based on the flashing caution signal of a light emitting device 15, and the 
light-receiving signal of a photo detector 24. the distance to an object calculates with a data-processing 
means (not shown). Furthermore, the direction of an object is detected from the relation between the 
excitation phase of the pulse motor 19 when a photo detector 24 receives the reflected light from an 
object, and a criteria location. 

[0024] Thus, according to the gestalt 1 of this operation, the source of luminescence which consists of a 
light emitting device 15, a light transmission lens 16, and a holder 17 is arranged at the end side side of the 
hollow shaft 31 of a pulse motor 19, and a photo detector 24 is arranged at the other end side side of a 
hollow shaft 31, and light transmission mirror 30a and light-receiving mirror 30b are arranged at the other 
end side side of a hollow shaft 31. Then, that what is necessary is to jump out of the car front face 25, and 
to carry only the other end side side of a hollow shaft 31 in a car, the optical radar equipment for cars can 
make small the amount of elutriation from the car front face 25, and can cancel the constraint on the 
design at the time of mount. Moreover, since it is fabricating to one by using light transmission mirror 30a 
and light-receiving mirror 30b as the mirror assembly 30, the scan field of a light transmission beam and 
the light-receiving field of the reflected light from an object can be made to be able to approach in the 
direction of an axial center of a hollow shaft 31 of elutriation, i.e., the direction from the car front face 25, 
and the amount of elutriation of the equipment from minute wheel both the front face 25 can be made 
small. Moreover, the relative position of light transmission mirror 30a and light-receiving mirror 30b can 
secure with high precision, and the direction of light transmission of a light transmission beam and the 
light-receiving direction of the reflected light are in agreement with high precision, and can perform range 
measurement with a sufficient precision. Moreover, it comes to be able to carry out the rotation drive of 
light transmission mirror 30a and the light-receiving mirror 30b synchronously only by fixing the mirror 
assembly 30 at the tip of a hollow shaft 31, and assembly nature can be raised. 

[0025] Moreover, since he is trying to lead the light transmission beam by which outgoing radiation was 
carried out from the light emitting device 15 through centrum 31a of a hollow shaft 31 to light transmission 
mirror 30a, it is not necessary to use optical system special to the transfer system of the light 
transmission beam from a light emitting device 15 to light transmission mirror 30a, simplification of a 
configuration is attained, and improvement and low-cost-izing of assembly nature are attained. Moreover, 
since fitting of fitting section 34a prepared in the covering 34 which supports a hollow shaft 31, and the 
fitting section 17a prepared in the holder 17 is carried out and the axial center of a hollow shaft 31 and the 
optical axis of a light emitting device 1 5 which are the revolving-shaft alignment of light transmission mirror 
30a of the mirror assembly 30 are made in agreement, it can scan to a rotation circumferencial direction, 
without displacing a light transmission beam in the direction of an axial center of a hollow shaft 31. 
Moreover, it is arranged so that a shield 38 may divide in a case 12 at 2nd space 12b and 3rd space 12c, 
and drum section 30c of the mirror assembly 30 fits loosely into through tube 38a of a shield 38, and 30d 
of flanges overlaps a shield 38 mutually in the direction of an axial center of a hollow shaft 31 (the 
thickness direction of a shield 38). Then, it is prevented that the light transmission beam reflected or 
scattered about within 2nd space 12b carries out incidence to the 3rd space 12c side by the shield 38 and 
30d of flanges, and it is prevented that light is received by the photo detector 24. Consequently, the fall of 
a S/N ratio is suppressed and sufficient range measurement engine performance is obtained. 
[0026] Gestalt 2. drawing 2 of operation is the sectional view showing the optical radar equipment for cars 
concerning the gestalt 2 of implementation of this invention. In the mirror assembly 30 in the gestalt 2 of 
this operation, fitting hole 30e by which fitting is carried out is prepared at the tip of the hollow shaft 31 
which projects from housing 33 at light-receiving mirror 30b. Moreover, the base 20 and the shield 38 of 
each other are arranged in parallel in a case 12, and the inside of a case 12 is divided by 2nd space 12b 
which holds the 3rd space 12c and light transmission mirror 30a which hold the 1st space 12a which holds 
a pulse motor 19, and light-receiving mirror 30b. Moreover, the pulse motor 19 was pressed fit in the 
through tube of the base 20 in housing 33, and it has fixed at the base 20 so that a hollow shaft 31 may 
project in 3rd space 12c. And fitting hole 30e of the mirror assembly 30 was pressed fit at the tip of the 
hollow shaft 31 which projects in 3rd space 12c, and the mirror assembly 30 was positioned by the hollow 
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shaft 31 arid has fixed to it. This mirror assembly 30 is arranged so that drum section 30c may fit loosely 
into through tube 38a of a shield 38, and light transmission mirror 30a may be located in 2nd space 12b and 
light-receiving mirror 30b may be located in 3rd space 12c. And 30d of flanges overlaps the shield 38 
mutually in the direction of an axial center of a hollow shaft 31 in the periphery section of drum section 
30c. 

[0027] On the substrate 13 attached in covering 11, a photo detector 24 approaches the axis end of a 

hOllOW Shaft 31, and is mounted in the axial center location of a hollow ©haft 31. Moreover, in 2nd space 

12b divided with the shield 38, the light emitting device 15 is mounted on the substrate 14 so that an 
optical axis may be in agreement with the axial center of a hollow shaft 31. Furthermore, the light 
transmission lens 16 is attached in the holder 17 so that the optical axis of a light emitting device 15 may 
pass along the core of the light transmission lens 16. Moreover, it fills up with the transparent material 40 
which consists of light transmission material, such as polycarbonate resin and glass, in centrum 31a of a 
hollow shaft 31. . 
[0028] Below, actuation of the gestalt 2 of this operation is explained. While the radar installation for cars 
is operating, a pulse motor 19 drives and a hollow shaft 31 rotates. And the mirror assembly 30 which has 
fixed to the' hollow shaft 31 rotates. That is, light transmission mirror 30a and light-receiving mirror 30b 
synchronize, and the axial center of a hollow shaft 31 is rotated as the center of rotation. The light 
transmission beam by which outgoing radiation was carried out from the light emitting device 15 is adjusted 
to a predetermined angle of divergence by the light transmission lens 16, and is led to light transmission 
mirror 30a. And it is reflected by light transmission mirror 30a, and the light transmission beam led to light 
transmission mirror 30a is irradiated out of a case 12 through 2nd space 12b. If the light transmission beam 
irradiated out of this case 12 is scanned by the rotation circumferencial direction of light transmission 
mirror 30a and has an object, it will be reflected with this object. And a case 12 is penetrated, it results in 
light-receiving mirror 30b in 3rd space 12c, reflective condensing is carried out by light-receiving mirror 
30b, and the reflected light of the light transmission beam reflected with the object passes along the 
transparent material 40 arranged in centrum 31a of a hollow shaft 31, and is led to a photo detector 24. 
And based on the flashing caution signal of a light emitting device 1 5, and the light-receiving signal of a 
photo detector 24, the distance to an object calculates with a data-processing means (not shown). 
Furthermore, the direction of an object is detected from the relation between the excitation phase of the 
pulse motor 19 when a photo detector 24 receives the reflected light from an object, and a criteria 
location. 

[0029] Thus, according to the gestalt 2 of this operation, while the same effectiveness as the gestalt 1 of 
the above-mentioned implementation is acquired, light is efficiently received by the photo detector 24 
through a transparent material 40, and the reflected light from the object reflected by light-receiving mirror 
30b can raise the range measurement engine performance. 

[0030] Gestalt 3. drawing 3 of operation is the sectional view showing the optical radar equipment for cars 
concerning the gestalt 3 of implementation of this invention. In drawing, fill up with the transparent material 
50 which consists of light transmission material, such as glass, in centrum 31a of a hollow shaft 31, the 
apical surface of this transparent material 50 is fabricated by convex 50a. and a light emitting device 15 
makes an optical axis in agreement with the axial center of a hollow shaft 31, and convex 50a of a 
transparent material 50 is approached, and it is arranged. In addition, other configurations are constituted 
like the gestalt 1 of the above-mentioned implementation. With the gestalt 3 of this operation, the light 
transmission beam by which outgoing radiation was carried out from the light emitting device 15 is adjusted 
to a passage predetermined angle of divergence in a transparent material 50, and is led to light 
transmission mirror 30a. Therefore, according to the gestalt 3 of this operation, the same effectiveness as 
the gestalt 1 of the above-mentioned implementation is acquired. Furthermore, since convex 50a is 
fabricated to the end face of a transparent material 50 and the lens effectiveness is given to it, the 
attachment component of the light transmission lens 16 or the light transmission lens 16 becomes 
unnecessary, the component part mark of the source of luminescence are reduced, and improvement and 
low-cost-izing of the part assembly nature can be attained. 

[0031] Gestalt 4. drawing 4 of operation is the sectional view showing the optical radar equipment for cars 
concerning the gestalt 4 of implementation of this invention. In drawing, the pulse motor 19 is arranged in 
1st space 12a. And fitting section 33a as an engaged portion is prepared in the housing 33 of a pulse motor 
19, and fitting of the fitting section 17a of the holder 17 which is a component part is carried out to it in 
the source of luminescence at this fitting section 33a. Moreover, the cylinder-like hollow shaft 51 is 
attached in the base 20 and housing 33 free [ rotation ] through bearing 52. At this time, the source of 
luminescence and a hollow shaft 51 are positioned through housing 33, and the axial center of a hollow 
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shaft 51 and the optical axis of a light emitting device 15 are in agreement. Furthermore, fitting was carried 
out at the tip of the hollow shaft 51 with which fitting hole 30e of the mirror assembly 30 projects from the 
base 20, and the mirror assembly 30 was positioned by the hollow shaft 51, and has fixed to it. A gear 53 is 
fabricated by the hollow shaft 51 at one, and it bites to the pinion 55 which this gear 53 has fixed at the tip 
of the output shaft 54 of a pulse motor 19, and is united with it. Here, the gear 53 and the pinion 55 
constitute a power means of communication. In addition, other configurations are constituted like the 
gestalt 1 of the above— mentioned implementation. 

[0032] Below, actuation of the gestalt 4 of this operation is explained. While the radar installation for cars 
is operating, a pulse motor 19 drives, the running torque of a pulse motor 19 is transmitted to a hollow 
shaft 51 through an output shaft 54, a pinion 55, and a gear 53, and a hollow shaft 51 rotates. And the 
mirror assembly 30 which has fixed to the hollow shaft 51 rotates. That is, light transmission mirror 30a and 
light-receiving mirror 30b synchronize, and the axial center of a hollow shaft 51 is rotated as the center of 
rotation. Then, the light transmission beam by which outgoing radiation was carried out from the light 
emitting device 15 is adjusted to a predetermined angle of divergence by the light transmission lens 16, and 
is led to light transmission mirror 30a through centrum 51a of a hollow shaft 51. And it is reflected by light 
transmission mirror 30a, and the light transmission beam led to light transmission mirror 30a is irradiated 
out of a case 12 through 2nd space 12b. If the light transmission beam irradiated out of this case 12 is 
scanned by the rotation circumferencial direction of light transmission mirror 30a and has an object, it will 
be reflected with this object. And a case 12 is penetrated, it results in light-receiving mirror 30b in 3rd 
space 1 2c, reflective condensing is carried out by light-receiving mirror 30b, and the reflected light of the 
light transmission beam reflected with the object is led to a photo detector 24. And based on the flashing 
caution signal of a light emitting device 15, and the light-receiving signal of a photo detector 24, the 
— distance to an object calculates with a data-processing means (not shown). Furthermore, the direction of 
an object is detected from the relation between the excitation phase of the pulse motor 19 when a photo 
detector 24 receives the reflected light from an object, and a criteria location. 

[0033] Thus, since the pulse motor 19 which is a driving source is constituted from the hollow shaft 51 and 
another object which carry out the rotation drive of the mirror assembly 30 according to the gestalt 4 of 
this operation, compared with the gestalt 1 of the above-mentioned implementation, the same 
effectiveness as the gestalt 1 of the above-mentioned implementation is acquired except for the point that 
the volume of 1st space 12a becomes large. 

[0034] In addition, although the hollow shaft 51 and another object which carry out the rotation drive of the 
mirror assembly 30 shall constitute the pulse motor 19 which is a driving source from the gestalt 4 of the 
above-mentioned implementation in the optical radar equipment for cars of the gestalt 1 of the above- 
mentioned implementation, you may apply not only to the gestalt 1 of operation but to the gestalt of other 
operations. Moreover, with the gestalt of each above-mentioned implementation, although it shall 
constitute from light transmission material as a case 12, if light cut material is used as a case 12, the 
disturbance by the light at the time of range measurement can be suppressed, and the accuracy of 
measurement can be raised. Furthermore, if the laser beam transparency material which makes the light 
transmission beam by which outgoing radiation is carried out from a light emitting device 1 5 penetrate 
alternatively is used, the disturbance at the time of measurement can be suppressed certainly, and the 
accuracy of measurement can be raised further. Moreover, although reflective coating shall be given to the 
resin cast fabricated by the desired configuration and the light transmission mirror and the light-receiving 
mirror shall be constituted from a gestalt of each above-mentioned implementation in one, a monotonous 
reflecting mirror and a monotonous concave mirror are constructed to the resin cast fabricated by the 
desired configuration, and a light transmission mirror and a light-receiving mirror may be constituted in one. 
Or both may be fixed after fabricating a light transmission mirror and a light-receiving mirror with another 
object. 
[0035] 

[Effect of the Invention] Since this invention is constituted as mentioned above, it does so effectiveness 
which is indicated below. 

[0036] The source of luminescence which carries out outgoing radiation of the light transmission beam 
according to this 1st invention, and the photo detector which receives the reflected light of the light 
transmission beam reflected by the object, The light transmission mirror which reflects a light transmission 
beam and irradiates an object, and the light-receiving mirror which reflect the reflected light of the light 
transmission beam from an object, and a photo detector is made to condense, In the optical radar 
equipment for cars which has the actuator which it synchronizes [ actuator ] and carries out the rotation 
drive of a light transmission mirror and the light-receiving mirror, and detects the distance from the light 
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transmission signal of the source of luminescence, and the light-receiving signal of a photo detector to an 
object The source of luminescence is arranged at the end side side of the rotation driving shaft of an 
actuator, and a photo detector is arranged at the other end side side of the rotation driving shaft of an 
actuator And since the light transmission mirror and the light-receiving mirror are arranged at the same 
end-face side of the rotation driving shaft of an actuator, the amount of elutriation from the car front face 
at the time of mount can be made small, and the optical radar equipment for cars which can cancel the 
constraint on a design is obtained. 

[0037] Moreover, according to this 2nd invention, in the 1st above-mentioned invention, a light 
transmission mirror and a light-receiving mirror are arranged at the other end side side of the rotation 
driving shaft of an actuator. And since it was made to lead the light transmission beam to which the 
rotation driving shaft of an actuator consisted of cylinder-like hollow shafts, and outgoing radiation was 
carried out from the source of luminescence to a light transmission mirror through the centrum of a hollow 
shaft, the configuration of optical system is simplified and improvement and low-cost-izing of assembly 
nature are attained. 

[0038] Moreover, since a transparent material is arranged in the centrum of a hollow shaft, and that end 
face is formed in a convex, the light transmission beam by which outgoing radiation was carried out from 
the source of luminescence is adjusted to a predetermined angle of divergence through a transparent 
material in the 2nd above-mentioned invention and it was made to lead to a light transmission mirror 
according to this 3rd invention, the component part mark of the source of luminescence can be reduced, 
and improvement and low-cost-izing of that part assembly nature are attained. 

[0039] Moreover, according to this 4th invention, in the 1 st above-mentioned invention, a light transmission 
mirror and a light-receiving mirror are arranged at the end side side of the rotation driving shaft of an 
^aretMatbr. Since the rotation driving shaft of an actuator consists of cylinder-like hollow shafts, and a 

transparent material is arranged in the centrum of a hollow shaft and it was made to lead the reflected light 
of the light transmission beam from an object to a photo detector through a transparent material Light is 
efficiently received by the photo detector and the reflected light can raise the range measurement engine 
performance. 

[0040] Moreover, the source of luminescence which carries out outgoing radiation of the light transmission 
beam according to this 5th invention and the photo detector which receives the reflected light of the light 
transmission beam reflected by the object, The light transmission mirror which reflects a light transmission 
beam and irradiates an object, and the light-receiving mirror which reflect the reflected light of the light 
transmission beam from an object, and a photo detector is made to condense, The hollow shaft of the 
shape of a cylinder which it synchronizes [ shape ] and carries out the rotation drive of a light transmission 
mirror and the light-receiving mirror, In the optical radar equipment for cars which has an actuator and the 
power means of communication which transmits the running torque of an actuator to a hollow shaft, and 
detects the distance from the light transmission signal of the source of luminescence, and the light- 
receiving signal of a photo detector to an object Since the source of luminescence is arranged at the end 
side side of a hollow shaft, and a photo detector is arranged at the other end side side of a hollow shaft 
and the light transmission mirror and the light-receiving mirror are arranged at the same end-face side of a 
hollow shaft The amount of elutriation from the car front face at the time of mount can be made small, and 
the optical radar equipment for cars which can cancel the constraint on a design is obtained. 
[0041] Moreover, since it was made to lead the light transmission beam to which the light transmission 
mirror and the light-receiving mirror have been arranged at the other end side side of a hollow shaft, and 
outgoing radiation was carried out from the source of luminescence in the 5th above-mentioned invention 
to a light transmission mirror through the centrum of a hollow shaft according to this 6th invention, the 
configuration of optical system is simplified and improvement and low-cost-izing of assembly nature are 
attained. 

[0042] Moreover, since a transparent material is arranged in the centrum of a hollow shaft, and that end 
face is formed in a convex, the light transmission beam by which outgoing radiation was carried out from 
the source of luminescence is adjusted to a predetermined angle of divergence through a transparent 
material in the 6th above-mentioned invention and it was made to lead to a light transmission mirror 
according to this 7th invention, the component part mark of the source of luminescence can be reduced, 
and improvement and low-cost-izing of that part assembly nature are attained. 

[0043] Moreover, since a light transmission mirror and a light-receiving mirror are arranged at the end side 
side of a hollow shaft, and a transparent material is arranged in the centrum of a hollow shaft in the 5th 
above-mentioned invention and it was made to lead the reflected light of the light transmission beam from 
an object to a photo detector through a transparent material according to this 8th invention, light is 
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efficiently deceived by the photo detector and the reflected light can raise the range measurement engine 
performance. 

[0044] Moreover, according to this 9th invention, it sets to the 2nd or 6th above-mentioned invention. 
Since it was made to make in agreement the axial center of the optical axis and hollow shaft of a light 
transmission beam by which prepare the engagement section in the configuration member of the source of 
luminescence, and prepare an engaged portion in the attachment component of a hollow shaft, the 

engagement Section is made to engage with an engaged portion, and outgoing radiation io carried out from 

the source of luminescence While being able to raise assembly nature, it can scan to a rotation 
circumferencial direction, without making the variation rate of the light transmission beam carry out in the 
direction of an axial center of a hollow shaft, it is stabilized, and range measurement can be performed. 
[0045] Moreover, since the light transmission mirror and the light-receiving mirror are fabricated by one, 
while being able to raise assembly nature in invention of the above 1st thru/or the 9th invention either 
according to this 10th invention, the relative physical relationship of a light transmission mirror and a light- 
receiving mirror is secured with high precision, and the direction of light transmission of a light transmission 
beam and the light-receiving direction of the reflected light can be in agreement with high precision, and 
can perform range measurement with a sufficient precision. Moreover, the light-receiving field of the 
reflected light can be approached in the scan field of a light transmission beam, and the amount of 
elutriation from minute wheel both the front face can be made small. 

[0046] Moreover, according to this 1 1th invention, the shield which the pars intermedia of a light 
transmission mirror and a light-receiving mirror fits in loosely, and is divided to a light transmission mirror 
and light-receiving mirror side in the 10th invention of the above in this pars intermedia is formed. And 
since the flange which overlaps this shield in the thickness direction of a shield by the circumference of 
^ pars intermedia is prepared in pars intermedia and the leakage of the light from a light transmission mirror 
side to a light-receiving mirror side was prevented by the shield and the flange, the fall of a S/N ratio is 
suppressed and the range measurement engine performance can be raised. 



[Translation done.] 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the optical radar equipment for cars concerning the gestalt 1 
of implementation of this invention. 

[Drawing 2] It is the sectional view showing the optical radar equipment for cars concerning the gestalt 2 
of implementation of this invention. 

[Drawing 3] It is the sectional view showing the optical radar equipment for cars concerning the gestalt 3 
of implementation of this invention. 

[Drawing 4] It is the sectional view showing the optical radar equipment for cars concerning the gestalt 4 
of implementation of this invention. 

[Drawing 5] It is the sectional view showing an example of the conventional optical radar equipment for 
cars. 

[ Drawing 6] It is the sectional view showing other examples of the conventional optical radar equipment for 
cars. 

[Description of Notations] 

15 Light Emitting Device (Source of Luminescence), 16 Light Transmission Lens (Source of Luminescence), 
17 Holder (Source of Luminescence), 17a The fitting section (engagement section), 19 Pulse motor 
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(actuator), 24 A photo detector 30 A mirror assembly, 30a Light transmission mirror, 30b A light-receiving 
mirror, 30c A drum section (pars intermedia), 30d Flange, 31 Hollow shaft (rotation driving shaft), 31a A 
centrum, 33 Housing (attachment component), 33a The fitting section (engagement section), 34 Covering 
(attachment component), 34a Fitting section (engaged portion), 38 40 A shield, 38a through tube, 50 
Transparent material, 50a A convex, 51 Hollow shaft, 51a A centrum, 53 A gear (power means of 
communication) and 54 Pinion (power means of communication). 



[Translation done.] 
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3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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